Background: Poor oral hygiene can lead to serious diseases, such as periodontitis, tooth decay, pain and discomfort in teeth or gums, infections, and loss of teeth. In Iran, adults aged 50 y and older are a high-risk group for oral health problems, and this age group will grow in the coming decades. Despite increasing attention on healthy aging, there is relatively less emphasis on oral hygiene and health-related problems. The present study investigated the oral health status of Iranian adults using the oral health self-assessment questionnaire (OHQ) developed by the World Health Organization (WHO). Methods: A population-based household survey of a sample of adults aged 18-65 y was conducted. In this study, the participants were recruited between May and October 2016 in Tabriz, Iran, and the study population was sampled using a multi-stage cluster sampling design. The WHO's OHQ for adults was used for measuring oral health status and oral hygiene behavior.
Introduction
Poor oral hygiene has a significant impact on oral health and can give rise to various problems, such as periodontitis, tooth decay, tooth or gum pain and discomfort, and infection and loss of teeth. Current evidences show that poor oral hygiene is cause of biofilm accumulation and that relatively specific group of indigenous oral bacteria is cause of plaque-induced inflammatory periodontal diseases [1] . Poor oral health can result in additional complications, included swallowing, chewing, and speech difficulties, and these, in turn, can affect sleep quality and work productivity [2, 3] .
There is strong evidence that untreated oral diseases and disorders not only negatively affect general health but also increase the probability of diabetes and cardiovascular diseases [4, 5] . A meta-analysis of follow-up studies estimated that poor oral health and periodontal diseases may increase the risk of such diseases by approximately 20% [6] . Other studies indicated that periodontal diseases significantly increased the risk of myocardial infarctions [6, 7] .
Natural tooth loss, dental plaque accumulation, and inflammation of gingival tissues increase with age [8] . The aging population in Iran is set to increase dramatically in the coming decades [9] . According to the World Health Organization (WHO), nearly 10% of the Iranian population is older than 60 y, and this will rise to 21.7% by 2050 [10] [11] [12] . As a result of this aging population, the prevalence of chronic diseases, especially health and oral health problems, will increase, which has implications for health care service use and costs [13, 14] . Although increasing attention is paid to healthy aging, there is relatively little emphasis on oral health. Some years ago, the WHO recommended conducting household surveys of adults to gather epidemiological information on the oral health status and dental caries patterns of different age groups, with the findings utilized to draw up appropriate and tailored oral health care [15] .
The aim of this study was to investigate the oral health status (the number of natural teeth, pain or discomfort on teeth, having dentures) and oral health behaviors (e.g., using toothbrush, dental flossing, and toothpaste containing fluoride) of people living in urban areas in Tabriz, Iran, and to determine demographic (age and gender) differnces between them through a houshold survey. Such information is essential for future prevention programs and oral health interventions. In the present study, we conducted a household survey to investigate the oral health status of adults in Tabriz, Iran. Specifically, we administered the WHO's oral health self-assessment questionnaire (OHQ) to a sample of Iranian adults of different ages.
Methods

Study design and population
This cross-sectional study focused on adults aged 18-65 y who were recruited between May and October 2016 in Tabriz. A population-based household survey was conducted to recruit a sample of adults from the community. The eligibility criteria were as follows: a) living in the study area and being at home at the time of data collection and (b) not having a diagnosis of mental or cognitive disorders. Written informed consent was obtained from each participant.
Sampling and sample size
The population of Tabriz was estimated to be 980,000 (aged 18-65 y) in 2016 [16] . To estimate the oral health status of 50% (edentulous) of the population, according to the study [9] a likely sample proportion was considered 50%, then, with a 95% confidence, an error of 1.8% and finite population number (980,000), the sample size was estimated (n = 2956). We rounded it to 3000 in practice. For sampling, the study population was sampled using a multi-stage cluster sampling design [17] . In the first sampling stage, the city was divided into four areas (West North, West South, East North, and East south) based on socio-economic status. In the next stage, one health care centers (HCC) was randomly selected from each area (in total four HCCs from 16 HCCs). Because all people's health records were available in the HCCs, they are used in the sampling as first sampling units. In the next stage, 25% of street blocks in the area of the selected four HCCs were randomly selected. Determined sample size (3000 persons) was proportionally divided into four area. For each block, every 11th household in the block was then contacted, and the suitability of the household members for inclusion in the study was assessed. Finally, in each household, eligible individuals were asked to participate in the study. In total, 690 people refused to participate in the study. Sampling in the blocks was continued until the required sample size specified for that block was reached. Four trained researchers conducted the interviews. Interviewers were public health students working as public health researchers and having at least 2 years of experience as an interviewer in survey-based health researches. They received three 90-min training sessions on successful performance of completing the study questionnaire. Their first ten interviews were qualitatively evaluated by 4 experienced researchers, to guarantee the quality of the interviews. In total, 2310 respondents completed the survey (a 77% response rate).
Data collection and questionnaire
The WHO's OHQ for adults was used for measuring the oral health status and oral health behaviors of the participants [17] . The WHO's OHQ consists of 16 variables. Four questions are used to assess oral health status: (a) self-reported number of teeth present (0 = no natural teeth, 1 = 1-9 natural teeth, 2 = 10-19 natural teeth, and 3 = 20 natural teeth or more),; (b) experience of oral/ dental pain/discomfort (yes/no); (c) wearing of removable dentures (partial/full upper/full lower; yes/no); and (d) self-assessment of the status of teeth and gums (ranging from 1 = excellent to 6 = very poor). Three items are used to assess oral health related behaviors: (a) frequency of perform oral hygiene (ranging from 1 = never to 6 = once a day); (b) use of aids/tools for oral hygiene (e.g., toothbrush, wooden toothpick, dental floss; yes/ no); and (c) use of a fluoride-or nonfluoride toothpaste (yes/no). Two questions are related to the frequency of dental visits, with scores ranging from 1 (less than 6 mo ago) to 5 (5 y ago or longer), and the reasons for the dental visit(s) (e.g. consultation/advice, treatment/follow-up treatment, and dental or oral pain/discomfort). One question assesses reduced quality of life (QoL) due to 12 oral problems (e.g., difficulty biting or chewing food), with the responses scored as 0 = don't know, 1 = no, 2 = sometimes, 3 = fairly often, and 4 = very often. One question examines the consumption of sugary foods (e.g., biscuits and cream cakes) and drinks (e.g., tea with sugar) and fresh fruit consumption, with the answers scored as follows: 1 = never/seldom, 2 = several times a month, 3 = once a week, 4 = several times a week, 5 = every day, and 6 = several times a day. One item assesses tobacco use (cigarettes, pipe, cigar, snuff, and tobacco chewing) and frequency (1 = never/seldom, 2 = several times a month, 3 = once a week, 4 = several times a week, 5 = every day, and 6 = several times a day). The last question assesses the consumption of alcohol (usually the number of drinks per day) during the past 30 d (ranging from 0 = less than 1 drink to 5 = 5 or more drinks). The remaining questions relate to the socio-demographic characteristics of the sample in terms of age (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) (50) , and 51-65 y) and sex (male or female).
The validity and reliability of the WHO's OHQ was assessed based on standardized cross-cultural translation guidelines [18] . The English version of the WHO's OHQ was translated into Persian. Two native Persian translators unrelated to the study translated the OHQ. Any disputes were resolved by consensus.. Two professional translators then back translated the OHQ from Persian to English. The translators and researchers checked and agreed on the final Persian version. Content validity was determined in a pilot study of 20 individuals [19] . Following feedback on the scale, changes were made to the wording of some items. The Persian version of the WHO's OHQ was then evaluated by an expert panel (three health educationists and two dentists).
Statistical analysis
Statistical analyses were performed using the Statistical Package for Social Science, Version 18 for Windows (SPSS Inc., Chicago, IL, USA). Normality of the data was analyzed using the Kolmogorov-Smirnov test. Discrete variables are presented with numbers and percentages. According to the sampling design, weight of each observation was determined and this weight was used in data analysis. Chi square test was used to assess relationship between categorical variables. In all tests, a value of p < 0.05 was considered statistically significant.
Results
Demographic characteristics and oral health status
The mean age (SD) of the 2310 participants was 41.6 (23.4) y. Males accounted for 48.8% of the study population. In the sample, 187 (8.1%) participants were edentulous, and 152 (20.7%) of these participants were aged 51-65 y. In addition, 72.3% of the participants were dentate (i.e. 20 or more teeth). The rate was 92.7% for adults aged 18-35 y, 71.3% for adults aged 36-50 y, and 49.4% for adults aged 51-65 y.
In the study, 61.2% of all participants reported experiencing dental and oral pain or discomfort in the previous 12 mo. Table 1 presents an overview of the oral health status of the participants in the different age groups (18-35 y, 36-50 y, and 51-65 y). The results revealed significant between-group differences, with those aged 18-35 y (71.2%) reporting significantly more dental/oral pain or discomfort as compared with that of the individuals aged 36-50 y (55.8%) and 51-65 y (54.8%). In total, 359 participants (15.5%) had a removable partial denture, of whom 9% were aged 18-35 y, 16.6% were aged 36-50 y, and 21.8% were aged 51-65 y.
With regard to self-reported dental health status, 63.5% (n = 1425) reported good dental health. There was no significant difference among the three age groups in terms of self-reported health status.
The tooth brushing and cleaning habits of the three age groups are shown in Table 2 . About one-third of the participants reported that they did not brush their teeth daily (23% in the 18-to 35 y -old age group, 35.9% in the 36-to 50 y-old age group, and 44.6% in the 51-to 65 y-old age group). In terms of tooth cleaning habits, 62% reported using a toothbrush, 24% reported using dental floss, and 62% reported using toothpaste. Table 3 provides information on dental care visits among the three age groups and the reasons for these visits. In the study, 39.4, 34.1, and 26.6% of adults aged 18-35 y, 36-50 y, and 51-65 y, respectively, had visited a dentist less than 6 mo. The most frequent reason (50.9%) for visiting the dentist was dental or oral pain or discomfort. Table 4 provides an overview of the oral health problems of the study population during the last year. The most frequent oral health issues reported by adults aged 18-35 y were cosmetic concerns related to the appearance of teeth. In contrast, the most frequent oral health problem among adults aged 36-50 y and 51-65 y was mastication difficulty (43.5 and 54%, respectively).
Information on lifestyle behaviors, including dietary habits (e.g., the consumption of fresh fruit, sweets [biscuits and cakes], and sugary drinks) and tobacco and alcohol consumption, is provided in Table 5 . Only 5.7% of the participants consumed fresh fruits several times a day, and 85% of the participants consumed fresh fruits several times a week. About one-third (35%) of the participants consumed biscuits, 57.1% consumed cakes, 38% consumed jam or honey every day, and half of them consumed tea with sugar each day. In the sample, 88% of the participants reported never or seldom smoking, and 6% reported consuming alcohol several times a week.
Discussion
This household survey aimed to determine the oral health status of adults living in Tabriz, Iran. This oral health survey revealed that about 72% of the study population had 20 or more teeth but that only 50% of those aged 51-65 y had 20 teeth or more. A similar study conducted in Iran among adults aged 35-44 y reported that almost all the participants had a substantial number of dental and periodontal problems [20] . The same study also reported that 6.6% of the sample had missing teeth According to the WHO's worldwide map of oral health, Iranian adults aged 35-44 y have a moderate level of dental caries [21] . The current study revealed that 8% of the participants were edentulous (no natural teeth), 15.5% had a removable partial denture, and 10% had a full (lower or upper) denture. The prevalence of edentulism among adults aged 51-65 y was 20.7%. A similar prevalence of edentulism among males aged 71-92 y was reported in a U.K. study [22] . However, there were some methodological differences between our studies and mentioned study in the field of gathering information and measurements where in that study physical examination of participants and brief oral health assessment were included [22] . In systematic review, a Chinese population aged 65 y had an average of 20 teeth [23] . In a Swiss health survey, by using self-report questionnaire, the prevalence of edentulous individuals among those aged 15-24 y and 65-71 y was 0.3 and 26.8%, respectively [24] . In a Turkish study the information were gathered through face to face administered questionnaire and an oral examination reported a higher rate (48%) of edentulism [25] .
Although the burden of oral disease and tooth loss seems to increase with age, a substantial number of Iranian middle-aged adults experience oral health problems [26] . In the present study, more than one-third of middle-aged adults (i.e., aged 51-65 y) reported poor self-rated oral and gum health. These findings are similar to those found in a previous study, which reported poor self-rated oral health among Brazilian adults aged 20-59 y [26] .
About one-third of the participants in the present study did not brush their teeth daily, whereas threequarters of those aged 18-35 y brushed their teeth once a day or more. In a previous study on Iranian individuals aged 60-70 years, the authors reported that 20% of the participants brushed their teeth twice or more a day and that about half the participants brushed their teeth only once a day [27] . Our study also demonstrated that older participants were less likely to brush their teeth twice or more a day. Lack of knowledge on the importance of oral hygiene and cultural-specific factors may influence oral health behaviors of older adults [28] . As reported previously, younger adults seemed to be more familiar than older adults were with common and effective methods of preventive oral health care, possibly because of more interactions with community services, allowing them to obtain information about oral health preventive behavior [29] . In our study, only 23% of the participants reported using dental floss as part of routine oral hygiene. Recently, a systematic review and meta-analysis suggested that optimal oral health care for caries prevention and periodontal disease control required tooth brushing and dental flossing twice daily with fluoride toothpaste [30] . The findings of the present study highlight the need for education on the importance of dental flossing, which is just as important as tooth brushing, as it removes dental plaque from embrasures (interdental spaces) and proximal tooth surfaces.
In this study, about 30% of the participants had visited a dentist once in the previous 6 mo, and the most common reason for the visit was oral/dental pain or discomfort, gums, or mouth. Similarly, Burgette et al. reported that 57% of their American study participants had visited the dentist within the past year [31] . According to the results, the participants visited the dentist due to dentalor oral-related problems [31] .. Thus, their dental healthseeking behavior was problem driven rather than preventive driven. Only 12.5% of the participants reported a routine check-up as the reason for their last visit to the dentist.
Mastication difficulty was the most common problem experienced by the participants, especially the older adults (51-65 y). It is assumed that tooth loss and the presence of dentures decreases chewing ability, dietary intake, and overall health. There is evidence that a mastication problem has a significant and negative impact on oral healthrelated QoL [32] . Among 44% of those aged 18-35 y, toothache was the most common problem associated with reduced QoL. In a study conducted in several European countries, 10% of the sample, which included denture wearers, reported reduced QoL because of oral and dental problems [33] . In another study, as the number of lost or decayed teeth increased, it was more difficult for participants to eat fruit (e.g., apples) [34] .
In the present study, one-third of the participants consumed sweets with their meals every day and consumed tea with sugar daily. There is strong evidence for a significant association between a sugar-laden unhealthy diet and poor oral health [35, 36] . Poor oral health may have an indirect effect on general health by disrupting dietary intake. Oral health problems include edentulism, removable partial dentures that fit poorly, pain or cavities in teeth, and oral disease, all of which may compromise dietary intake by changing food choices [37] [38] [39] . These oral health problems are particularly important among older people, as evidenced by high levels of tooth loss, dental caries, and periodontal disease [40] .
Most studies on oral hygiene have focused on specific populations, such as children [14] or pregnant women [41, 42] , or have been conducted in oral health care centers and used convenience samples [43] . The present study adds to the literature by focusing on a large representative sample of the Iranian population. Nevertheless, the study has some limitations. First, it can be assumed that there is some selection bias, as not all eligible participants may have been at home during the interview visits. Second, only citizen of Tabriz were included in this study. Although the population of Tabriz is similar to that of other Iranian big cities where HCCs are present, it might be interesting for future studies to also focus on rural areas of Iran. Third, this study relied on self-reported oral health. Self-reports represent only the impressions of participants and are subject to response distortions (e.g., extreme or central tendency responses or socially desirable responses) [44] . A more appropriate way to measure the dependent and independent variables would have been through observations or reports by independent evaluators. It might be interesting for future studies to combine self-reports with official dental records. Furthermore, including participants from different social classes would enhance the applicability of the findings to the general population.
Conclusions
This household survey showed that 8.1% of the participants were edentulous and 61% had experienced pain in the last 12 mo, 63% had good oral health, 65% of participants brushed their teeth daily, and 30% had visited a dentist in the previous 6 mo. Mastication difficulty was the main oral health problem among those aged 51-65 y, and about one-third of the sample consumed sweets and cakes on a daily basis. In the sample, only 23% performed dental flossing on a regular basis. Although the majority of Iranian adults considered their oral health status good, only a small number of participants visited their dentist regularly The oral health status of the participants indicates that although the majority of Iranian adults assess their teeth positively, only a small number of participants made routine dental visits. The findings can aid planning strategies for oral health care among the adult population. 
